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MAINTENANCE TRIALS WITH FIVE JERSEY 
cows. 
c. H. ECKLES. 
The two cows, data concerning which is given in connection with 
a report on digestion trials,1 and three other cows of the same breed 
were kept for periods of from 120 to 180 days on maintenance. The 
special object in determining the maintenance of two of the ani-
mals, Nos. 27 and 62, has been given in another publication.2 The 
other three animals were used in another investigation having for its 
object the determination of the comparative cost of producing solids 
in the form of milk and live weight on the animal body by the same 
animals. Details of this latter investigation have not as yet been put 
in print. 
The five Jersey cows used were registered animals of that breed 
and were all half-sisters, having the same sire. Details regarding 
two of these animals will be found in another publication.1 Below is 
given data regarding the other three. The figures given for the yield of 
milk and the yield of fat is for the period of lactation, 365 days in 
length, which closed shortly before the maintenance trial was begun. 
----------'-~'._~-- --No. 63 _ ____ No. 4~--
Pedro's Alphea Pedro's Grace Miss Missouri 
Name and Number Elf 168587 Briggs 197836 181159 
------·--------------------------
Age .. . .............. 8 yrs. 6 mo. 5 yrs. 6 mo. 6 yrs. 3 mo. 
Weight .. . . . . . . . . . .. . 792 lbs. 889 lbs. 736 lbs. 
Yield Milk . . .... .... . 6773 lbs. 6077 lbs. 8137 lbs. 
Yield Fat .. ...... . . . . 376 lbs. 370 lbs. 398 lbs. 
The ration fed four of the animals, Nos. 27, 62, 4, and 63, was 
exactly the same except the quantity was varied as was found neces-
sary to maintain a uniform weight. The ration used was of the 
same composition as given while the same animals were producing 
1. Research Bui. No. 4 Mo. Exp. Sta. 
2. Research Bui. No. 2 Mo. Exp. Sta. 
(25) 
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milk since it was desired to determine maintenance requirements in 
terms of the ration fed while in milk. No attempt was therefore 
made to determine the minimum protein requirement. Had the object 
in view been the maintenance of these animals with the minimum 
protein or at the least cost financially a ration with a larger amount 
of roughness would have been used. The same grain mixture was 
employed as was used when the cows were in milk, namely, 4 parts 
of corn, 2 parts bran, r part oilmeal. The proportion used was r 
pound of this grain mixture to r pound of alfalfa hay and 4 pounds 
of silage. 
On account of the nature of the investigation in which No. 43 
was included she received while on maintenance the ration that has 
been used in carrying on investigations with growing and fattening 
steers at this Experiment Station. Her grain mixture consisted of 
8 parts of corn to I part of oilmeal and r pound of alfalfa hay was 
fed to each 2y.2 pounds of grain. No. 43 was put on this ration a 
sufficient length of time before the data on maintenance was taken 
to adjust her ration to the maintenance point. 
The cows were all farrow while these maintenance trials were 
conducted. The animals were kept nights and during stormy weather 
in the dairy barn in which the temperature varied considerably. In 
daytime and during fair weather the animals were turned into a dry 
lot with no opportunity to secure additional feed. Each animal was 
weighed daily, in the morning following feeding and before receiving 
water. The usual difficulties were experienced in maintaining the 
animals at uniform weight on account of the variations from day 
to day which is generally assumed to be due to the difference in the 
contents of the alimentary canal, and to some extent to the amount 
of water drunk. The average weights by ten days periods are given 
for each animal in the tables which follow. Apparently there was a 
gain of about r5 pounds in r6o days with No. 27, and about the same 
amount with No. 62 in r8o days, with a loss of the same amount 
for No. 63 in r20 days, a small gain for No. 4 amounting to I4 pounds 
in 150 days, while No. 43 apparently closed the r30 days trial at the 
same point at which she began. 
The periods as used in the tables are uniformly for ten days: 
Tables I, 2, 3, 4; and 5 give the amount of hay, grain, and silage con-
sumed by each animal, also the average weight for each w day period. 
The feedstuffs used were all subjected to chemical analysis, results 
of which are given in Table 6. In this table the analysis of each 
different lot of feed is given. By referring to the number given under 
the heading "Lot" and the tables which follow it is possible to cal-
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culate the amount of each chemical constituent received by each ani-
mal as may be desirable. 
In calculating the results the composition of the grain mixtures 
fed is first calculated and then used as one figure. The proportion 
of the feeds used in the grain mixtures fed at different times is as 
follows: 
FEEDS USED IN THE GRAIN MIXTURES. 
CORN BRAN OIL MEAL 
Parts Lot Parts Lot Parts Lot 
-----------
- - ---------
Grain Mixture A. .... 4 1 2 1 1 1 
Grain Mixture B ... . . 4 2 2 2 1 1 
Grain Mixture C ..... 4 1 2 1 1 1 
Grain Mixture D .... 8 1 0 1 1 
Grain Mixture E ... .. 8 1 0 1 3 
Table 7 gives the composition of the grain mixtures derived in 
the manner explained. Tables 8, 9, ro, r r, and I2 give the composi-
tion of the rations fed the individual animals together with the totals 
and the amount of each constituent received per day. 
In making further calculations use is made of the digestion coeffi-
cients as given in Table 13, employing the average figures as given by 
Jordan.1 The digestion coefficient is calculated for the grain mix-
tures in order that it may be employed as a single figure. 
Tables 14 and IS give the digestible nutrients in the rations cal-
culated according to the average digestion coefficients as given. The 
total received per day, and per day per thousand pounds live weight 
is also included. As was previously stated no attempt was made to 
determine the minimum protein requirement but rather to determine 
the proportion of a normal ration that will be used for maintenance. 
COMPARISON WITH ARMSBY'S STANDARD. 
In order that the maintenance requirement as found for these 
five cows may be compared with that suggested by Armsby the 
ration received by each cow is calculated from the tables pre-
1 Jordan, "Feeding of Farm Animals." 
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pared by him1 and the amount of dry inatter, digestible protein and 
energy value expressed in therms is given, with his maintenance fig-
ures for an animal of the sanie weight below for comparison. These 
calculations are found in Tables r6 and 17. It will be observed from 
this data that the maintenance requirements of three of these animals 
expressed in therms agrees reasonably dose with the figures presented 
by Armsby. Altho there is considerable variation the average for the 
four receiving the normal ration is 6.08 therms per 1000 pounds as 
compared with 6.oo as given by Armsby. Cow 43 shows considerable 
higher requirements. The latter animal, as previously explained, 
received the ration as ordinarily used for fattening steers. No. 62 
and No. 63 both show somewhat less maintenance requirement than 
called for by Armsby's tables. These two animals as shown by the 
illustrations carried more flesh in proportion to the size of their frame 
than did No. 2'7 or No. 4 which may be of some significance. No .. :J. 
was an animal equal in size as far as skeleton and body is concerned 
to any of the others but carried considerably less flesh. 
Since No. 43 received a ration which is quite different in com-
position from that usually fed a cow producing milk it is perhaps as 
well to leave her out in preparing an average. 
COMPARISON WITH HAECKER'S STANDARD. 
A comparison was also made of the maintenance requirements 
as found for these five cows as compared with the maintenance ration 
as given by Haecker.2 Since a complete statement is not given of 
the ration the animals received upon which he based his standard it 
is impossible to make an entirely satisfactory comparison. His ration 
of maintenance calls for .7 lbs. of digestible protein, 7 lbs. digestible 
carbohydrates, .I lb. digestible fat. In order to get the two rations 
on a comparable basis the energy value is calculated according to 
Kellner 's figures as quoted by Armsby,3 except the fat is given 
a value of 2100 C. per pound intermediate between coarse feeds and 
grains. This is done since Haecker does not state how much of the 
fat in the ration he used came from the roughness and how much 
from the grain. 
'Farmers' Bulletin 346 U.S. Dept. Agric. 
2Bulletin 79 Minn. Exp. Sta. 
3Bul. 71 Pa. Exp. Sta. p. 14. 
NO. 4. PEDRO'S ALPHEA ELF 168587. 
Photographed After 4 Months on Maintenance. 
NO. 43. MISS MISSOURI 181159. 
Photographed After 4 Months on Maintenance, 
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HAECKEI/S MAINTENANCE RATION. 
1000 lb. cow. 
Digestible I lbs. I Energy Value Per \ Total Energy Value 
Nutrients lb. in Therms in Therms 
--------------________
__ ! _ _____ _ _ _ _ 
Protein.. . ...... 0.7 1.016 I . 711 
Carbohydrates ....... 7.0 1.071 7 .497 
Fat.................. 0.1 2.100 .210 
, ____ --------------------
Total 8.418 
- --- ---·---·------------····---
On the same basis the rations feel the five Jersey cows had the 
following value: 
DIGESTIBLE NUTRIENTS PER DAY PER 1000 LDS. WEIGHT. 
No. 27 ....... 
No. 62 ....... 
No. 63 ...... . 
No. 4 .. . .... 
No. 43 ....... 
---------·· - ·--" -
Lbs. 
Digestible 
Protein 
. 949 
.839 
.868 
1.111 
1.122 
Lbs. 
Digestible 
Carbohydrates 
6.005 
5.210J 
5 . 368 
7 . 018 
6.993 
Lbs. 
Digestible 
Fat 
.374 
. 309 
.318 
.442 
.492 
Energy 
Va lue per 100 
lbs. weight. 
T hemes 
8 . 180 
7 . 081 
7.299 
9 . 573 
9.663 
The energy value of Haecker's ration calculated on this basis is 
8 .. :J-2 therms per 1000 pounds while the average required to main-
tain the four J ersey cows receiving the normal dairy ration was 8.61 
per 1000 pounds which shows a rather close agreement. 
Two digestion trials were conducted with Nos. 27 and 62. In 
Research Bui. No. 4, Table l 3 is shown a comparison of the per cent 
digested while on maintena11ce and vvhen receiving full ration. It is 
pointed out in that connection that the per cent digested when on 
maintenance is considerably higher than when receiving a full ration. 
Under the latter conditions the coefficient of digestibility agrees reason-
ably well with the averages as ordinarily given. 
In Table 18 under the heading "Average" is found the amount of 
the several constituents digested applying the average figures given 
by Jordan. Under the heading "Actual" is given the amounts digested 
as found by trial. The average digestibility of the total ration by __ 
average digestion coefficients shonld be 69.I per cent while No. 27 
shewed an average of 73.79 and No. 62, 72.I9 per cent. 
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MAINTENANCE REQUIREMENTS OF NO. 27 AND NO. 62 
CALCULATED FROM. DIGESTION TRIAL. 
Since data is available regarding the chemical cornposition of 
the food consumed on maintenance, also a digestion trial for these 
two animals when on rnaintemmce it is possible to calculate the require 
ments of these two animals more accurately than by using average 
fignres as is clone in Tables 14-17. 
In making these calculations the method followed by Armsby1 
in preparing his table of "Production Values" of feed stuffs was used 
except that ~he amount to be subtracted for crude fibre in silage was 
made in accordance ·with that suggested by Kellner 2 and more recently 
adopted by Dr. Armsby.3 
In making these calcnlations it was assumed that the per cent 
of each constituent digested varied from average figures4 in the same 
ratio that the total amount of that constituent digested according to 
the digestion trial varied from what would have been digested accord-
ing to average digestion coefficients. F or example in Table I3. 
Research Bui. No. 4, cow No. 27 is seen to have digested 67.32 per 
cent of the protein in the ration while according to the average diges-
tion coefficients she should have digested 6().4. That is, the per cent 
cligestecl was 97.0 per cent of what vvonlcl be expected from the 
average figures of digestion. It was therefore assumed that the diges-
tion coefficient for the protein in each food stuff was 97.0 per cent of 
the average figures. The same plan was followed with each constit-
uent. T he amount of amid free protein was calculated by assuming 
that the same proportion of the digestible protein was in the amid 
form as was assumed by Dr. Armsby in preparing his table on "Pro -
duction Values." The value of the ration in therms was calculated 
by finding the energy value of each constituent of the ration as out-
lined in Pa. Bulletin No. 7r ilsing the factors for each feed as g iven 
by Kellner.5 
According to this method of calculation the energy value of the 
ration required for maintenance by the two animals was as fol-· 
lows: 
1. Bui. 71 Pa. Exp. Station p . 14. 
2. Die Ernahrung der landwirthschaftlichen Nutztiere p. 581. 
3. Farmers' Bulletin 346 U. S. Dept. Agric. 
4. Average digestion coefficients used a re from Jordan's-"The Feeding 
of Animals." 
5. Loe. cit. p 582. 
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Live Weight 
Lbs. 
No. 27 890 
N o. 62 9 17 
E nero-y Value b •. 
J\Iaintenance Ration. 
Therms. 
0-43 
5.56 
Armsby 's 
Standard. 
Therms. 
5.5; 
5.56 
The average for the two is 6.oo therms or about .5 th erms higher 
than the standard suggested by Arrnsby. 1 
By comparing with Table r6 where the calculations are basecl 
upon average figures for both composition ancl digestion it will be 
:>een that the results are higher in thi s case when based upon the 
results of the digestion trial and analysis of the food comumecl. This 
remits from the fact that the per cent digested uy these two cow" 
was above the average figures. 
NO. 63. PEDRO'S GRACE BRIGGS 197836. 
Photographed After 4 Months on Maintenance. 
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The average energy value of the ration given two cows with 
which a digestion trial was made that admits of more accurate calcu-
lation was 6.oo therms while for animals of this weight the energy 
value required is estimated at 5.56 therms by Armsby. 
The general conclusion from the results with four Jersey cows 
is that the average maintenance requirements of these animals is 
quite close to the standards suggested by Armsby and by Haecker. 
TABLE i. 
N0.27. 
SUMMARY OF FEED CONSUMED ON MAINTENANCE. 
Period 
1. .... . .. . . 
2 . ........ . 
3 .; ...... ... 
4 .. . ....... 
5 . ........ . 
6 . .. ... . ... 
7 ...... .. .. 
8 ..... ..... 
9 ........... 
10 .. .. ...... 
11 ....... . . . 
12 ........ . . 
13 ..... .. . 
14 .. . . ...... 
15 ... . ...... 
16 .......... 
Total.. ..... . 
Per day ... . . . 
October 30, I908 to April 7, 1909. 
Grain 
40 
37.5 
33 
33 
33 
32.4 
31 
31 
31 
32 
32 
32 
32 
32 
32 
32 
525.9 
3.29 
Alfalfa Hay 
40 
37.5 
33 
33 
33 
32.4 
31 
31 
33 
32 
32 
32 
32 
32 
32 
32 
527.9 
3 .30 
Silage 
160 
150 
132 
132 
132 
129 .6 
124 
124 
132 
128 
128 
128 
128 
128 
128 
128 
2111.6 
13.20 
Aver. Weight 
881 . 1 
889.5 
887.4 
884.2 
888.9 
895 .7 
891.4 
871 
882.4 
888.9 
898 . 5 
891.1 
902.8 
891.1 
889.4 
896.7 
889.4 
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TABLE 2. 
N0.62. 
SUMMARY OF FEED CONSUMED ON MAINTENANCE. 
August 31, 1908 to February 26, 1909. 
Period Grain Alfalfa Hay Silage Aver. Weight 
---------------- -------- - ---------
1. . . . .. . . . . 30 30 123 906 
2 . .. . .. . ... 30 30 120 904 .5 
3 . . . . . ... .. 30 30 120 911 
4 ..... . . ... 30 30 120 911 
5 .... . . . ... 30 30 120 913.5 
6 . . . . . . .. . . 31 31 124 904 
7 .... .. .. . . 30 30 120 908 .9 
8 .......... 30 30 120 911.6 
9 .......... 30 30 120 917 .4 
10 . . . .. .. ... 30 30 120 921.2 
11 . . . . . . . . . . 29.4 29 .4 117 .6 929. 2 
12 .. . .. .. . . . 28 28 112 924. 6 
13 . ...... . .. 28 28 112 923.7 
14 . . . . . . ... . 28 28 112 924 .5 
15 .. . ... . . . . 28 28 112 918.3 
16 . .. . . . . . . . 28 28 112 922.4 
17 .. . . .. . . . . 28 28 112 924. 1 
18 . .. . . . . . .. ! 28 28 120 924 .4 
---------- - -------------
Total.. . . . . . . 526 .4 526.4 2116. 6 916.7 
Per day .. ... . 2 .92 2.92 11. 76 
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TABLE 3. 
NO. 63. 
SUMMARY OF FEED CONSUMED ON MAINTENANCE. 
October 20, 1908 to February I6, I909· 
Period Grain Alfalfa Hay Silage Aver. Weight 
-----
--------------
-
1 .. .. .. .... 32 32 136 895 
2 .......... 32 32 132 918.6 
3 . ......... . 30 30 120 878 
4 ..... . .... 30 30 120 891. 7 
5 .......... 30 30 120 882 .3 
6 ....... . .. 30 30 120 888.4 
7 .. .. ...... 29.4 29.4 117 .6 900.1 
8 .......... 28 28 112 883.9 
9 .......... 28 28 112 874.5 
10 .. .. ... .. . 28 28 112 882 .7 
11 . . . . . . . . .. 28 28 112 885.7 
12 .. . . . ..... 28 28 112 881.8 
----
--------------
-
Total.. .. . ... 353 .4 353.4 1425 .6 888.6 
Per day ... . .. 2.95 2.95 11 .88 
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TABLE 4. 
NO. 4. 
SUMMARY OF FEED CONSUMED ON MAINTENANCE. 
Period 
------
1 .... .. .. . 
2 .......... 
3 .... .. .... 
4 .......... 
5 .. . ....... 
6 .... .. .... 
7 .. .. ...... 
8 .... ..... . 
9 .... .. .... 
10 .......... 
11 ........ . . 
12 .... . ..... 
13 . ... . ... . . 
14 ... . ..... . 
15 . .... . .. . . 
Total.. ..... . 
Per day ... . . . 
October 20, 1908, to March 18, 1909. 
Grain 
-------
38 
36 . 1 
30 
30 
30 
31 
31 
31 
31 
33 
35.8 
40 
40 
37.3 
39.7 
513.9 
3.43 
.Alfalfa Hay 
I 
Silage 
-------1-------
38 
36.1 
30 
30 
30 
31 
31 
31 
31 
33.1 
35.8 
40 
40 
37 .3 
39 . 7 
514 
3.43 
152 
144.4 
120 
120 
120 
124 
124 
124 
124 
132 
143.2 
160 
160 
158.8 
160 
2066 .4 
13.78 
Aver. Weight 
-------
794.5 
819.1 
799.4 
806 .4 
792.5 
794 .2 
785 .6 
788 .4 
772.5 
766 
768.4 
786 
796.8 
803.4 
810.7 
792.3 
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TABLE 5. 
NO. 43. 
SUMMARY OF FEED CONSUMED ON MAINTENANCE. 
November 9, I908, to March I8, I909· 
Period Grain Hay Aver. Weight 
1.. . . .. . . . . .. . . . . . . . . 67 26 .8 733.2 
2 . . . . . . . . . . . . . . . . . . . . 70 28 748 .4 
3 .. . . . . . . . . .. . . . . . . 61 24 .4 743 
4 .. . . . . . . .. .. . . . . .. 60 24 736 .9 
5 .. . . . . . . . . . . . . . . . . ... 60 24 752.4 
6 .. .. . . .. . . . . . . .. . . . . 60 24 730 
7 .. . . .. . . . . .. .. . . .. . . . . . . 60 24 730 
8 .. .. . . . . . . .. . . .. . . . . . . . . 60 24 734.1 
9 .. . . . . . . .. . . .. . . . . .. . . . . 60 24 729 . 3 
10 . . . . .. . . . . . . .. .. . . .. . . . . 60 24 732.2 
11.. . . .. . . .. .. . . .. . . . . .. . . 60 24 728.8 
12 .. .. . . . . .. .. .... . . . . . . . . 66 26.4 728.4 
13 .. .. .. . . . . .. . . . . . . .. . . . . 79 31.6 735.2 
Total.. ..... . ............. . . 823 329 . 2 735.5 
Per day ............. . .. . .. . 6.33 2 . 53 
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TABLE 6. 
CHEMICAL ANALYSIS OF FEED USED IN MAINTENANCE TRIALS. 
Percent Percent Percent Percent Per cent Percent 
Lot Dry Ash Protein Crude Nitrogen Ether 
Matter Fibre Free Extract 
Extract 
-------
-----------
----------------
Hay .......... 1 95.06 9.03 16.388 28.72 38 .202 2.72 
Hay .......... 2 91.09 7.87 14.75 31.60 34.80 2.07 
Hay .......... 3 94.21 8.96 14.063 32.99 35.84 2.38 
Silage ........ 1 39.86 2.539 3.465 10.024 22.404 1.423 
Silage . . ...... 2 29.99 1.967 2.432 7.447 17.129 1.017 
Silage ........ 3 30.19 1.869 1.421 6.999 18.227 1.676 
Corn ......... 1 90.25 1.50 8.906 1.813 72.804 5.230 
Corn ......... 2 94.07 1.19 8.844 2.030 78.236 3.770 
Bran ......... 1 89.82 6.75 14.440 9.190 52.460 6.980 
Bran .. ....... 2 89.28 6.293 14.594 10.250 53.503 4.645 
Oilmeal.. ..... 1 90.89 5.363 34.363 7.975 36.450 6. 736 
Oilmeal.. ..... 2 93.45 5.54 34.000 8.03 38.570 7.310 
Oilmea!.. ..... 3 91.50 5.385 34.725 8 . 185 I 36.270 6.932 
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TABLE 7. 
COMPOSITION OF THE GRAIN MIXTURES. 
Percent Percent Per cent Per cent Per cent Percent 
Lot Dry Ash Protein Crude Nitrogen Ether 
Matter Fibre Free Ext. Extract 
A 90.22 3.55 14 . 124 4.798 61.798 5.94 
B 92.90 3.555 14.074 5.235 65 .504 4.526 
c 90.31 3 .555 14 . 175 4.831 61.772 5.973 
D 90.32 1.929 11. 743 2.508 68.764 5.397 
E 90.39 1.932 11. 77 5 2.521 68.744 5 .419 
TABLE 8. 
COMPOSITION OF THE GRAIN MIXTURES. 
NO. 27. 
Weights in Pounds. 
Nitro-
Lot Lbs. Dry Ash Protein Crude gen free Ether 
Fed Matter Fibre Extract Extract 
-
Alfalfa 
Hay. 2 527.9 480.86 41.55 77 .87 166.82 183.71 10.93 
-
Silage .. 2 1215.6 364.56 23.91 29.56 90.53 208 .22 12.36 
Silage .. 3 896.0 270.50 16.75 12.73 62.71 163.31 15.02 
Grain . . A 301.9 272.37 10.72 42 .64 14.49 186.56 17.93 
Grain .. B 32.0 29 . 73 1.14 4 .50 1.68 20.96 1.45 
Grain .. c 192.0 173.36 6.83 27.22 9.28 118.60 11.47 
Total 
160days ..... . .. .. .. 1591.38 100.90 194.52 345.51 881.36 69.16 
Per day .... . .. . . .. 9.95 .63 1.22 2.16 5.51 .43 
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TABLE 9. 
COMPOSITION OF RATION FED. 
NO. 62. 
Weights in Pounds. 
I 
I 
I Nitro-
Lot Lbs. Dry Ash Protein Crude gen. free Ether 
Fed Matter Fibre Extract Extract 
----
Alfalfa 
I Hay. 1 1 30.0 28.52 2.71 4.92 8.62 11.46 .82 Alfalfa 
Hay .. 2 468.4 426.67 36 .86 69.09 148 . 01 I 163.00 9 . 70 Alfalfa 
Hay .. 3 28.0 26.38 2.51 3.94 9 . 24 10.04 .67 
Silage .. 1 123 .0 49.03 3 . 12 4 . 26 12.33 27.56 1. 75 
Silage .. 2 1649.6 494.72 32.45 40.12 122.85 282.56 16. 78 
Silage .. 3 344.0 103.85 6.43 4.89 24.08 62.70 5. 77 
Grain .. A 498.4 449 . 66 17 . 69 70.39 23.91 307.99 29.60 
Grain .. B 28.0 26.01 1.00 3 .94 1.47 ! 18.34 1. 27 
I 
---
Total 
180days 
... ·1 · ...... 1604.84 102. 77 201. 55 350.51 883.65 66.36 
-1 
Per day I 8.92 . 57 1.12 1. 95 4 .91 .37 
I ' 
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TABLE IO. 
COMPOSITION OF RATION FED. 
NO. 63. 
Weights in Pounds. 
Nitro-1 
Lot Lbs. Dry Ash Protein Crude gen free Ether 
F ed Matter Fibre Extract , Extract 
Alfalfa I 
Hay .. 2 353 .4 321. 91 27.81 52 . 13 111. 67 122 .98 7 . 32 
Silage .. 2 1201.6 360. 36 23 . 64 29.22 89 .48 205.82 12 . 22 
Silage .. 3 224.0 67.63 4.19 3 .18 15 .68 40.83 3.75 
Grain .. A 353.4 318 .84 12 . 55 49.91 16 .96 218 . 39 20.99 
----
Total 
120days . . . . .. .. . .. 1068 . 74 68.19 134 .44 233. 79 588.02 44.28 
-- --
-----
Per day . . . . .. . .... 8.22 . 52 1. 03 1. 80 4.52 .34 
-
TABLE II. 
COMPOSITION OF RATION FED. 
NO. 4. 
Weights in Pounds. 
--
Nitro- I 
Lot Lbs. Dry Ash Protein Crude gen free I Ether 
Fed Matter Fibre Extract Ext~act 
Alfalfa 
178.87 1 Hay .. 2 514.0 468 .20 40.45 75.82 162 .42 10.64 
Silage .. 2 1284 .4 385.19 25.26 31. 24 95.65 220.00 l 13.06 
Silage . . 3 782.0 236.09 14 . 62 11.11 54 .73 142.54 I 13.11 
1 
Grain . . A 444.6 401.14 15.78 62 .80 21. 33 274.75 
I 
26 .41 
Grain .. c 69 .3 62.59 2.46 9.82 3 . 35 42 .81 4 . 14 
Total I 150days .... . . . . . . . 1553 . 31 98.57 190 .83 337.48 858.97 67.36 
Per day . . .. ... .. .. 10.36 .661 1.27 2. 25 j 5.73 ! .45 
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TABLE 12. 
COMPOSITION OF RATION FED. 
NO. 43. 
Weights in Pounds. 
Nitro-
Lot Lbs. Dry Ash Protein Crude gen free Ether 
Fed Matter Fibre Extract Extract 
---
-- ---
Alfalfa 
I Hay .. 2 329.2 299.87 25.91 48.56 104.03 114.56 6.81 
Grain .. D 690.0 623 .21 13.31 81.03 17.31 474.47 37.24 
Grain .. E 133 .0 120.22 2.57 15.66 3.35 91.43 7.21 
Total 
130days ...... . . ... . . . . 1043.30 41 . 79 145.25 124 .69 680.46 51.26 
Per day . . . . .. .. ..... 8.03 .32 1.12 .96 5.23 .39 
TABLE 13. 
DIGESTION COEFFICIENTS OF FEEDS USED. 
Nitrogen Ether 
Protein Fibre Free Extract 
Extract 
----------
-----
Alfalfa Hay .......... 72 46 69.2 51 
Silage ........ . ... .. . 49.3 66 . 7 68.6 80 
Corn ........... . . . .. 67.9 94.6 92.1 
Bran .•.............. 77.8 28.6 69.4 68 
Oilmeal.. ..... . ...... 88.8 57 77.6 88.6 
Grain Mixture A ... . .. 78.1 37.2 87.1 83.4 
Grain Mixture B .. . ... 78.0 36.6 87.3 84.2 
Grain Mixture C .•.. .. 78.1 37.4 87.1 83.5 
Grain Mixture D .... . 74.7 57.0 93.6 91.6 
Grain Mixture E ... . .. 74.8 57 .0 93.6 91.6 
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TABLE 14. 
DIGESTIBLE NUTRIENTS IN RATIONS FED. 
By average digestion coefficients. 
Alfalfa Hay .... ... ... 
Silage .... ... ....... . 
Grain . ... ... ........ 
Dry 
Matter 
480.86 
635 .06 
475 .46 
Total.... . . . . . . . . . . . . 1591.38 
Per day .. . . ... . . . .. . . 
Per day per 1000 lbs .. 
Alfalfa Hay . . ....... . 
9.95 
11.183 
Dry 
Matter 
481.57 
NO. 27. 
Protein 
56.07 
20 .85 
58.07 
134.99 
.844 
.949 
No. 62 
Protein 
56.12 
i·:. 
Carbo-
hydrates 
203.86 
357.08 
293.55 
854.49 
5.341 
6.005 
Carbo-
hydrates 
203.97 
Ether 
Extract 
5.57 
21.90 
25.77 
53.24 
.333 
.374 
Ether 
Extract 
5.71 
Silage ............... 647 .60 24.29 341.98 
1 
19 .44 
Grain...... ... ...... 475 .67 58 .05 293.70 25.76 
Total.. .. . ........... = 1604 .83 ~-:-46- -859.65-11·--s;gg-
Per day.... .... ...... 8 .916 . 769 4 . 776 .283 
Per day per iOOO lbs .. 9 .726 .839 5.210 1----:-309 
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TABLE 15. 
DIGESTIHLE NUTRIE NTS IN I~ATIONS FED. 
By average digestion coefficients. 
NO 63. 
I I Ether I Dry Carbo- Extract 
______
____ i _~atte~- -~rotei~- _Hydrates_------
Alfalfa Hay. .. . . .... . 321.91 37 . 53 136.47 3.73 
Silage. . . . . . . . . . . . . . . 427 . 99 J 15. 97 239. 34 12. 78 
Grain.... . ... ..... . . 318.84 I 38.98 196 . 53 17 . 51 
TotaL~~~~~~~J -1068 ~4-1.--92 ~9- -S72. 34_1 __ 34 ~Z-
Per day ...... ..... .. .[~= 8.906]===· 771=== 4 . 770====·283 = 
Per day per 1000 lbs . ·I 10.023 j .868 5 . 368 I .318 
---···--· --·-·--·-··----·----·- -
- ----·------ ---
N0.4. 
Dry Carbo- Extract 
Matter Protein Hydrates 
j · Ether 
-----------
-----------
-----------
-
Alfalfa Hay .. ........ , 468.20 54.59 198.49 5 .43 
Silage .. . . . . .. .. ..... 11 621.28 I 20.89 ! 349.01 ; 20.94 
Grain. . .. . .. . . .. . .. . 463.73 56.72 I 285.78 I 25 . 48 
TotaL~~~~~~~l-1553 ~1- --132 ~o- -s33 ~s-j--51~5-
~P;~1~-=1=~9~~-=1==¥,= 
NO. 43. 
Dry Carbo- Extract 
Matter Protein Hy drates 
' I Ether 
-----------
-----------
-----------
-
Alfalfa Hay ..... .... . 
Grain .. .. ..... . .. .. . 
299 . 87 
743 .43 
Total.. .. . . . . . . . . . . . . 1043. 30 
34.96 
72.24 
107.20 
127 . 13 
541.46 
668.59 
3 . 47 
40.62 
44 . 19 
Perday......... . .. . . 8.025 .825 5.143 .340 
Per day per 1000 lbs .. i--10. 911-~- 1.122 - --6. 993 - --A62 -
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TABLE 16. 
DRY MATTER, DIGESTIDLE PROTEIN, AND ENERGY VALUE CALCULATED 
FROM ARMS13Y'S TABLES. 
Lbs. Fed 
NO. 27. 
Dry 
Matter 
Digestible 
Protein 
Energy 
Value 
Therms 
Alfalfa Hay ... . .. .... 
1 
527.9 483.56 36.58 181.65 
Silage.... . . .... ..... 2111.6 540.57 18.58 349.68 
Grain ... . . .... . .... ·l 525.9 468.37 56.43 398. 74 
TotaL~-:-:--:-:--:-:--:-:--:-:-~1 -:-:--:-:--:-:--:-:--:-:--:-:- -1492-:-50- -111-:-59- -930 ~7-
__________ i ______ ------------------
Pe~day .. .:..:..:..:..:..:..:..:..:..:..:_:.!.: . .:..:..:..:..:..:..:..:..:..:..:. __ _:_:23 _1 ___ _2~- --~~:.__ 
AnrgiiY;bs~~~~~~~~ ... ! . . . . . . . . . . . . . ........... j . 46 5. ~5 
NO 62. 
-------------------- ·--
Lbs. 
Fed 
Dry 
Matter 
Digestible 
Protein 
Energy 
Value 
Therms 
Alfalfa Hay... . . . . . . . 526 . 4 482 .18 
1 
36 . 48 I 181. 13 
Silage. ..... . .. . ..... 2116.6 541.85 18.63 I 350.51 
Grain.. .. . ..... . ... . 526.4 468.81 I 56.48 I 399. 12 
Total.. ..... . ... . .. . ......... . .. . ,-1492.84 == 111.59 == 930.76 = 
Per day .. . ...... . .... .. .. .. ..... . 8.29 .62 5.17 
.47 5 . 66 
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TABLE 17. 
DRY MATTER, DIGESTIBLE PROTEIN, AND ENERGY VALUE CALCULATED 
FROM ARMSBYS TABLES. 
Lbs. Fed 
Alfalfa Hay ......... . 353 .4 
Dry 
Matter 
323. 71 
Digestible 
Protein 
24.49 
Energy 
Value 
Therms 
121. 60 
Silage. . . . . . . . . . . . . . . 1425. 6 364. 95 12. 55 236. 08 
Grain ......... .. .... f 353.4 314.74 37.93 267.95 
~L"~=~~I-· .......... 1003.40 ==-74.97 -= 625.63 = 
Per day... . .. . .. . . . .. . . . . . . . . . . . . 8.36 .62 5 . 21 
Ars9~y;bs~:~~~~~~ ... ~~~~~ ~~~~~ ---· 46 -i--~~~-
N0.4. 
Lbs. Fed 
lfalfa Hay .. . .. . .... 514.0 
ilage. .. . .. . . . . ... . . 2066.4 
A 
s 
G 
T 
p 
rain ... ..... . . .. . . . 513.9 
otal.. .. . . . . ... . : .. ·I· .......... . 
erday .... . .. . ... .. . 1 .. . ..... . . . . 
A r179~y;bs~~~~~~~~ ... 1 ~~~~~ 
Dry Digestible 
Matter Protein 
-
470.82 35.62 
529.00 18.18 
457.68 I 55.14 
=1457.50 ]= 108 .94 = 
9.72 . 73 
-----------
... ..... . . .. .43 
I Energy 
Value 
Therms 
176.87 
342.20 
389.64 
-----
908.71 
-----
6.06 
-----
5.14 
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Lbs. Fed 
Alfalfa Hay .... . . .. . . 329.2 
NO. 43. 
Dry 
Matter 
301.55 
Digestible 
Protein 
22 .81 
Energy 
Value 
Therms 
113.28 
Silage. . . . . . . . . .. . . . . . . . . .. . . .. . . . . .. . . . . . . . . . . . . . . . . .. . . . .... . .... .. 
Grain .. . . . . . . . ..... . 823.0 734.94 74.89 722.10 
Total.......... . ..... . . . . . . . . . . . . 1036.49 97. 70 835. 38 
Per day ... . . . . . .... . . .. ..... . .. . . 7.97 . 75 6.43 
Armsby's Standard 
792 lbs .. .. ..... . ... . .... . . .. . .41 4 .89 
TABLE 18. 
NUTRIENTS DIGESTED DURING MAINTENANCE PERIOD, CALCULATED 
ACCORDING TO AVERAGE AND ACTUAL DIGESTIVE COEFFICIENTS. 
Nitrogen-free Ether 
Protein Crude Fibre Extract Extract 
Aver. Actual Aver. Actual Aver. Actual Aver. Actua 
No. 27 .. . 
No. 62 .. 
Per day 
No. 27 .. 
No. 62 .. 
----
.. 135.00 
.. 138.46 
----
.. .844 
.. . 769 
----
130.95 
132 . 10 
----
.818 
.734 
-------
182.08 191.17 
188 .57 182 .48 
--------
1.138 1.195 
1.048 1.014 
---- - -
657.49 723.77 
666.27 715.67 
--------
4.109 4.524 
~·. i,t4·· f~4:.i . 
3.9761 3. 702 
---
53.25 
50 .89 
----
.333 
.283 
---
50.60 
49 .05 
---
.31 
.27 
6 
3 
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SUMMARY AND CONCLUSIONS. 
The maintenance requirement was determined for tw:o cows 
previously used in digestion trials and for three other high class Jer-
sey cows for periods ranging from 120 to 180 days. Four of these 
received the same ration except in amount as when in full flow of 
milk which was, corn silage 4 parts, alfalfa hay I part, grain mixture 
I part. 
The fifth cow received the ration used at this Experiment Sta-
tion for fattening steers. Complete chemical analyses were made of 
all food consumed. No attempt was made to determine the minimum 
protein requirements. The results are calculated as follows: 
Constituents per day consumed, digestible nutrients using aver-
age digestion coefficients, digestible protein and energy value cal-
culated by using Armsby's "Production Value" table, and for the 
two cows with which the digestion trial was made, the energy value 
after the plan followed by Armsby in preparing his "Production 
Values" table. 
Armsby gives 6.oo therms energy value per 1000 pounds live 
weight for maintenance. The data presented shows that while there 
was some variation with the individuals that the four receiving the 
normal dairy ration averaged 6.o8 therms per 1000 pounds calculated 
by using Armsby's "Production Value" tables. 
A comparison was made with Haecker's Standard by reducing it 
to energy value by using Kellner's "Production Values." Calculated 
in this way the energy value of Haecker's ration is 842 therms for 
1000 pounds live weight. Calculated in the same manner the average 
energy value required by the four cows receiving the normal ration 
was 8.61 therms. 
The average energy value of the ration given two cows, with 
which a digestion trial was made that admits of more accurate calcu-
lation, was 6.oo therms while for animals of this weight the energy 
value required is estimated at 5.56 therms by Armsby. 
The general conclusion from the results with four Jersey cows 
is that the average maintenance requirements of these animals is 
quite close to the standard, suggested by Armsby and by Haecker. 
1. Farmers' Bui. 346 U. S. Dept. Agric. p. 16. 
